Recent research on 'happiness' equations has placed monetary values on many life events (e.g. health problems, marriage, death of spouse etc.). Potentially, such work has practical implications for policy-makers and the courts. This article argues that the choice of statistical method requires caution. Accounting for heterogeneity through less restrictive models it argues that the commonly used standard linear or ordered response models seem to consistently overstate valuations. New monetary estimates for a number of health problems, social capital indicators, marital status changes and social relationships are obtained for the UK. However, increased flexibility in valuations comes at an interpretational cost.
INTRODUCTION
A growing body of literature in economics is concerned with what is being referred to as happiness economics, where subjective well-being 1 (SWB) equations are estimated as a function of a number of socio-demographic characteristics and other variables of interest (Winkelmann and Winkelmann, 1998; Di Tella et al., 2001; Frey and Stutzer, 2002; Di Tella and MacCulloch, 2006; Clark et al., 2008; Smith, 2008) . Much of the discussion on the topic originates from the so-called 'Easterlin Paradox', which posits that within a country, at a given time, those with higher incomes are on average happier, while over time, despite increases in income, average levels of happiness have not increased significantly (Easterlin, 1974; Easterlin, 1995; Easterlin, 2001 ).
The use of such SWB equations has, additionally facilitated the application of the compensating variation (CV) method to value various commodities/activities/situations that lack an explicit market (Clark and Oswald, 2002; van Praag and Baarsma, 2005; Welsch, 2006; Powdthavee, 2008) . Valuation is achieved through implied trade-offs between income and the variable of interest. Compared to stated preference techniques, compensating variation avoids the associated hypothetical bias 2 , while the general and vague formulation of SWB questions and their vulnerable nature (potentially affected by context, mood etc.) might be a cause of concern (Smith, 2008) , although not grounds to dismiss the method altogether (Kahneman and Krueger, 2006) . The ability to provide monetary valuations through market data and avoid hypothetical valuation questions makes this relatively new method attractive for the valuation of subtle human conditions (e.g. health problems) or situations of sensitive nature (e.g. bereavement from the loss of a loved one) faced in economic evaluations and other policy contexts (Dolan and Peasgood, 2008) . The argument becomes even more appealing when calculation of compensatory damages is brought forward (Oswald and Powdthavee, 2008) , although it is acknowledged that it might be a while before such method (or mixture of methods) is used in courts. Clark and Oswald (2002) used the method to calculate the values of various life events (e.g. illness, marriage, or unemployment), Frey et al. (2004) calculated the trade-off between terrorism and income, Van Praag and Baarsma ( 2005) assessed the monetary value of the noise 1 The latent SWB is typically measured as a categorical variable derived directly from questions such as: "How dissatisfied or satisfied are you with your life overall", with a number of possible outcomes ranging from 'not satisfied' to 'completely satisfied'. 2 Hypothetical bias is a common criticism for stated preferences techniques (i.e. contingent valuation and choice experiments) and refers to situations where individuals' stated values or preferences differ from their actual ones (Bateman et al., 2002 Ferrer-i-Carbonell and Praag (2002) estimating values for chronic diseases and other conditions, Groot and Van den Brink (2004) focusing on severe headache and migraine and Groot and Van den Brink (2006) on cardiovascular diseases.
Furthermore, recent research in the SWB literature has shown heterogeneity to be present within the SWB scales. Huppert and Whittington (2003) observe a degree of independence in the determinants of positive and negative well-being, indicating that ill-being and well-being are two distinct dimensions and not opposite ends of the same scale (p.S24, Headey and Wooden, 2004) .
Other studies exploring how income affects happiness among different groups within samples suggest that the slope of the happiness-income relationship might vary Lelkes, 2006 Subjective well-being is derived from the question, "How dissatisfied or satisfied are you with your life overall", with 7 possible outcomes ranging from "not satisfied at all" to "completely satisfied", where, due to low incidence rates, the first two outcomes are aggregated (Table 1) . As an indicator of income, monthly equivalised household income is used (Alesina et al., 2004; Blanchflower and Oswald, 2004) . For the equivalisation we employ the McClements (1977) equivalisation scale provided in the data. Other variables used in the analysis were age and age squared of the individual, gender, household size, number and age of kids, marital status, employment status, education, binary indicators for the presence of health problems (Groot, 2000) and social capital (Powdthavee, 2008) , a number of neighborhood specific indicators (i.e.
noise from neighbours, street noise, pollution/environmental problems and vandalism or crime) and a set of regional and time dummies to account for unknown geographical and time patterns or events (Frey and Stutzer, 2002; Ferrer-i-Carbonell and Frijters, 2004) . Definitions and descriptive statistics for the regressors are given in Table 2 .
ECONOMETRIC MODEL AND ESTIMATION
Using the ordinal nature of the SWB variable and assuming SWB to be a linear function of the regressors, the random effects ordered response models is
where i=1,…,n and t=1,…,T denote individuals and time, respectively. 
where   However, the model presented above has a fundamental limitation referred to as the single crossing property (or parallel lines assumption). As we move from the probability of the smallest outcome to the probability of the largest outcome, the marginal probability effects are allowed to change their sign (effect) only once (Maddala, 1983; Boes and Winkelmann, 2006b ). Stated differently, the ordered response model is equivalent to j -1 binary regressions, assuming that the coefficients' slopes are constant across regressions, implying a homogenous effect of the variables across the SWB distribution (Long and Freese, 2005) . Log-likelihood ratio tests (Long and Freese, 2005) can indicate rejection or not of this assumption. Relaxation of the assumption can be carried out by making the cut-off points linear functions of the regressors (Terza, 1985) , and as such introduce heterogeneity in the coefficients. Substituting
where the estimated coefficients are
As before, j  and j  are the parameters to be estimated, while following Mundlak (1978) and Chamberlain (1982) 
RESULTS
3 Note that in linear models the estimated coefficients represent marginal effects and as such their ratios give the corresponding CV values. 4 We are interested in discrete probability effects computed for a change in situation, while holding all else to their means:
The coefficients in ordered response models are arbitrarily scaled and hence lack clear interpretation. Taking the ratios of coefficients gets rid of the scale problems, but the interpretation of the ratio is given in terms of the latent variable.
Sample descriptive statistics are presented in Table 2 , with the regressors' reference categories given in parentheses. Valuations will focus on the numbered variables (1 to 8) in Table 2 6 .
Turning to Table 3 , monetary values from the ordered probit model are given along with the corresponding values from a fixed effects linear model, revealing closely comparable figures.
The last 3 columns of Table 3 give the averages of all the significant CV ratios of the ordered model, their standard deviations and the size of the deviation relative to the average, respectively. The small values is last column throughout the ), favoring the estimation of a less restricted model (i.e. generalized). Significance levels are changed both across variables and within happiness levels. More CV ratios now posses statistical significance, although SWB level 4, for any variable, hardly displays any. Looking at the significant CV 6 The estimated marginal effects are given in the Appendix.
7 Translating this into an equation (Groot and van den Brink, 2006) . 8 Due to frequent use "Per month" is abbreviated to "pm".
values of the generalized model (Table 4 ) a reduction in the size of the values is apparent, with differences between the average valuations of the standard (Table 3 ) and the generalized (Table   4 ) model ranging from 35% (cinema: several times) to 560% (stomach/digestion problems).
Staying with the estimations of Table 4 , variation is also observed across the different SWB categories, confirming that significant heterogeneity is ignored in the standard models. As before, the last 3 columns of Table 4 are informative of the variation across SWB levels for each variable. Contrary to the previous table, all percentage values are now above 10% while more than a third are over 80% (with a mean of 65%). Continuing the previous example, someone could be compensated for a problem in their "Arms, legs, hands, etc." with £1,249 pm to £4,933 pm, again depending on their initial happiness category, with an average of about £2,495 pm.
Further, examination of the gradient of the significant CV values across SWB categories in the generalized model tends to indicate a decrease (increase) in the sizes of the positively (negatively) signed ratios as we move to a higher SWB category (i.e. more life satisfied individuals requiring smaller monetary compensations). Such result is consistently true (with the exception of "Arms, legs and hands etc.") when one compares the SWB levels 1 or 2 with level 5. However, clear patterns are difficult to be identified for the remaining levels. However, when reaching SWB level 6, significant CV ratios change signs, indicating negative required compensations, something that is not in line with our expectations and can only be qualitatively interpreted as no compensation required (explanations for such phenomenon in the next section).
Concentrating on the average CV ratios values, an individual requires about £2,000 to £3,000 pm to remain in his current SWB level for all health problems, with the exception of those suffering from anxiety/depression, who would need about £8,000 pm. Being separated, divorced or widowed is valued at about £6,298 pm, £4,234 pm and £7,056, respectively, while lack of most social relationships can be compensated with £2,000 to £4,000 pm.
DISCUSSION
Having estimated SWB equations, this study provides new monetary value estimates for a number of health conditions and social capital indicators, while past CV values of marital status and social relationships are also replicated. For situations where past attempts are available and standard estimation frameworks are used, our calculated values are largely comparable (Clark and Oswald, 2002; Powdthavee, 2008; Groot and van den Brink, 2006) . However, once more flexible and appropriate modeling strategies are allowed, proximity between values is reduced.
Relaxing the restrictive assumptions of the ordered probit results in substantial heterogeneity in the CV ratios across the six SWB levels, with average values considerably lower compared to the standard ordered/linear model implying that the values of the latter should be treated with caution. Such lower values could have significant implications in the various policy making contexts and settings if and when compensating variation methods are formally employed (Dolan and Peasgood, 2008; Oswald and Powdthavee, 2008) .
Nevertheless, such a degree of heterogeneity comes at a cost, complicating the interpretation of the CV values and restricting their usefulness in policy/decisions making.
Acquiring distinct values across SWB categories indicates distinct behavioral patterns across individuals and implies different rates of substitution. Thus, the practicality of a unique average value is lost, as any potential policy suggestion would now have to treat/weight individual differently. However, suggesting different treatment of individuals can lead to strategic behavior when answering the SWB questions (i.e. individuals not revealing their true satisfaction). Hence, although generalized models should be favoured from an econometric point of view, the simplicity of the more standard approaches is still attractive.
In any case, counterintuitive results from the generalized models require further explanation and/or treatment. Logical rationale as to why SWB level 4 displays hardly any significance compared to the other levels are difficult to find and this finding can probably be attributed to the data. Similarly, the change in sign of the CV valuations of SWB level 6 in Table   4 can be also difficult to interpret. Such change in the sign implies that individuals do not require any compensation for a worsening in their situation and in fact they are willing to pay for such change. However, rational explanations for negative required compensations are not probable and such valuations are unlikely to be realistic. It is more likely that these values are an artifact of the relationship between income and SWB. Under the generalized model marginal effects are allowed to change sign freely and although the marginal effects for the variables of interest change sign only once (i.e. positive and then negative or vice versa), income changes twice 9 (see Appendix). Increases in absolute income decrease the probability of reporting the highest SWB 9 From negative (SWB level 1 to 3) to positive (SWB level 4 to 5) and negative again (SWB level 6).
level, quickly summarized as "money does not buy happiness" (Boes and Winkelmann, 2006a; Mentzakis and Moro, 2009 
CONCLUSIONS
This paper presents and compares monetary values for a variety of life and health situations.
Formal testing and the presence of heterogeneity in the valuations rule in favor of less restrictive models, such as the generalized ordered response model, and against the commonly used standard linear or ordered response ones. Although explicitly incorporating unobserved heterogeneity in the estimations accounts for some sources of endogeneity, failing to account for the endogeneity of income is a potential limitation of the paper. However, such limitation should not bear much effect on the general findings regarding the properties of the CV ratios as endogeneity of income would be expected to similarly affect all specifications discussed.
Replications of the findings with instrumented relative income indicators would be a step towards more realistic valuation estimates. Average and standard deviation are computed as the mean and standard deviations of all the significant ratios, while the size of SD relative to the Avg. Ratios' standard errors in parentheses (computed with the delta method). * significant at 10%; ** significant at 5%; *** significant at 1% Average and standard deviation are computed as the mean and standard deviations of all the significant ratios, while the size of SD relative to the Avg. Ratios' standard errors in parentheses (computed with the delta method). * significant at 10%; ** significant at 5%; *** significant at 1% Appendix A 
